There is little in-depth research that can assist designers to use culture as a catalyst for designing innovative product within Botswana's context. This is supported by evidence from the literature which indicate that from an African perspective, there is no solid theoretical framework which can assist designers to consciously integrate users' culture in designing products. This challenges designers to gain a deeper understanding of users' culture and find strategies on how they can use culture as a resource in product development and promote culture-orientated product innovation. The paper discusses an experimental design study conducted at the University of Botswana which challenged participants to transform socio-cultural factors into product features. The paper concludes by discussing a culture-orientated design 2 model which shows one way on how to consciously specify, analyse and integrate socio-cultural factors in the design process.
Introduction
There is a lack of in-depth research and appropriate methods to assist designers on how culture can be consciously integrated in product design (Onibere et al. 2001; Hugo 2002; Kotro and Pantzar 2002 and Aykin 2005) .
The current design approaches with their standards, rules and guidelines fall short with respect to issues relating to the cultural context.
There is no solid theoretical framework linking design and culture (Saha 1998 and Kersten et al. 2000) . Such a framework is required and needs to go beyond the consideration of the surface manifestations of culture that have been widely accepted in design methodologies and it must address how the core components of culture can be embedded in designing products. This challenges designers to gain a deeper understanding of users' culture but embodying of cultural factors in new products development is not a straight forward subject and it is still an underresearched area (Taylor et al. 1999 ). However, Lee (2004) observes that in the design field, major topics in cultural design are still only limited to identifying aesthetic stereotypes such as the national shape or colour. These manifestations show that there isn't a well defined framework from an African perspective that can assist designers to respond to many unanswered questions and problems with regard to the integration of culture in design. Therefore, the paper aims at investigating how culture can be integrated in designing products.
Culture
Culture is a dynamic body of value systems that is altered by social change. It is dialectic and incorporates new forms and meanings while changing or reshaping traditional ones. Thus, it is conceived as a coherent body of beliefs and practices which are dynamic and changing within particular historical periods. Culture consists of multi-layers. Stephan (2004) suggests two layers (visible and invisible), Schein (1999) and Lee (2004) proposes three levels (basic assumptions, values and artefacts), Hampden-Turner and Trompenaars (1997) and Spencer-Oatey (2000) advocate four layers: (i) basic assumptions and values (ii) beliefs, attitudes and conventions (iii) systems and institutions (iv) artefacts, products, rituals and behaviour.
However, it is hard to draw a precise line between the notions of 'basic assumptions and values ' (Spencer-Oatey 2000) . Spencer-Oatey cultural model combined the two because they form the inner core layer of culture.
'Basic assumptions' are deeply held by the society but unconscious and invisible core beliefs that inform the other layers whilst 'values' involve observable culture that the society claims to hold. This level introduces a useful distinction between values and their expression in a more precise, but non-implemented level. Group members are unlikely to share identical sets of 'beliefs, attitudes and conventions' which make up the second inner layer. The previous layer influences the third layer consisting of 'systems and institutions.' Culture is associated with social groups and people are simultaneously members of a number of different groups and categories. This layer is encircled with a split outer layer of culture composed of 'artefacts and products' (nonbehavioural items) and on the other side 'rituals and behaviour' (human behavioural pattern). Artefacts include the visible and easily described elements of culture which has an immediate emotional impact (Schein 1999) . Designers tend to overlook incorporating the inner core layers of culture and design products that are mainly based on the outer layer (Lee 2004) . Therefore, this paper defines culture as a shared set of basic assumptions and values with the resultant behavioural norms, attitudes and beliefs which manifest themselves in systems and institutions as well as material and non-material elements.
Botswana's culture has been influenced by external forces such as colonialism, postcolonialism and globalisation thus making it a hybrid culture. For example, globalisation is an evolution which is systematically restructuring interaction among nations by breaking down barriers in the areas of culture, commerce, communication and several other fields of endeavour thus increasing the integration of world markets. It is argued that globalisation advocates for a free-market economy, liberal democracy, good governance, gender equality and environmental sustainability among other holistic values for the people of the global village, but the process of globalisation itself can often make such goals impossible. For example, it could be argued that globalisation strives for cultural compatibility and destroys its diversity in the process, by denying or ignoring cultural identity.
Globalisation has made culture the most important asset to work with (Lee 2004) . As culture has become a critical issue, designers are no exception from this paradigm. After all, it is a designer's ultimate role that shapes users everyday culture by creating new products that respond to that culture.
Design and culture
Early links between culture and design became apparent in the domain of social anthropology where civilisation was evaluated through the evolution of objects and it was traced through the cultural characteristics left on those objects. Culture generates diversity and it is naturally revealed in all human action such as the products people design. The relationship between design and culture has taken many twists and turns throughout the last centuries, as design is seen both as a mirror and an agent of change (Moalosi et al. 2005a) . It is observed that modifications in the former's evolution both reflect and determine developments in the latter. Design changes culture and at the same time is shaped by it (Röse 2004) . For example, it is argued that cultural beliefs and social practices create and reinforce frames of meaning which determine ways of relating to a product. These cultural framings affect ways in which people use or do not use a particular product. It is culture that gives products meaning and provides the rituals within which artefacts are used and the values that are often reflected in their form and function (Press and Cooper 2003) .
Cultural rights have been the focus of much debate since the decolonisation movement following World War 2. Designers should focus on cultural rights (Buchanan 2001) . From a postcolonial perspective, the challenge is to develop ever-increasing respect for cultural rights in the world system in such a way that the world system itself evolves in accordance with cultures' highest, wisest and most enduring values rather than the basest and crudest practices (Schafer 1998) . In product design, the goal of cultural respect can be achieved by incorporating the historical and aesthetic values of users (Moalosi et al. 2005a ). Users are not just physical and biological beings, but socio-cultural beings (Baxter 1999 and De Souza and Dejean 1999) . Baxter advances an argument that designers have not yet been able to consciously encode cultural phenomena to the same extent as physical and cognitive human factors due to inadequate research on the area. Each culture has evolved its own answers to its problems (Hofstede et al. 2002) . The use of a society's cultural factors in design not only makes technologies more appropriate for their social context, but makes better use of culture itself as a resource for innovation (Moalosi et al. 2005a) . It is acknowledged that consideration of cultural factors may pave the way to the diversification of design concepts and facilitate product innovation.
Furthermore, cultural issues should be integrated in the teaching of science and technology (Science and Technology Policy 1998). Product design is an agent of change and it is important for designers to know how they can either undermine or support the indigenous cultural systems of the society (Popovic 2002) . It is through artefacts that cultural values are communicated. Design is therefore, an important medium of communication which expresses the values of the system within which it functions. In addition, users are not only competent members within their own cultures but they are also interpreters of their own and other cultures. Therefore, designers interpret and transform their needs and wants into product features that will give them narratives as well as benefits. Popovic (2002) observes that the following criteria could be applied to assist designers in this transformation: (i) the interface and human interaction should support the user culture; (ii) the artefact form or shape should correspond to the culture and life cycle which conforms to the appropriate aesthetics; (iii) the artefact form or shape should convey humour or joy of that particular cultural set up; (iv) appropriate colours should be used to evoke desirable feelings within the same cultural context and; (v) flexibility and adaptability of interaction should be related to culture.
Culturally orientated products can be used to mark the boundaries between groups, to create and demarcate differences or communality between figurations of people (Featherstone 1995) . However, Featherstone did not elaborate much on this point. It is apparent that utilities in all cultures are symbolic; products are in effect doubly symbolic in contemporary societies. Symbolism is consciously employed in the design and imagery attached to the products in the production process and symbolic associations are employed in using products to construct differentiated lifestyles models.
In the field of design, the idea of a neo-liberal form of globalisation should be strongly contested (De Souza and Dejean 1999 and ICSID 2002) .
Globalisation is seen as a force that must be opposed because it results in unification of users' culture through standardisation of products. In reaction to globalisation, it is noted that an opposite trend is emerging within design, which promotes local identity and highlights cultural values and traditions. Therefore, globalisation has sparked off a new awareness of local identity. Designers are challenged to foster cultural diversity through localisation of products in the face of globalisation. Variations in terms of national culture remain strong and the process of globalisation is in fact imposed on users. This argument can be expanded by observing that as international contacts and exchanges increase, there is an outburst of attitudes of defence of national and regional identities, and manifestations of the fear of mixing of races, religions, customs and habits. It is apparent that contacts in some cases do not necessarily generate a cultural standardisation but rather they often provoke an exacerbation of differences.
Universality is a value that is reminiscent of the industrial era but no longer meaningful in a post-industrial world (Krippendorff 2006 ). There are voices within design lamenting the loss of culture, traditions and ethnicity. For example, in a study conducted by Samsung Design, it reveals that "users around the world are no longer willing to simply settle for one-size-fits-all products with standardised designs" (Delaney et al. 2002:46) . They argue that individual users are demanding a wide range of sizes, shapes, colours, materials and features and these have become important factors for creating successful products. That is, designers have to balance core shared values with local empowerment to best satisfy individual wants and needs. This means users are demanding that specific needs be satisfied with more localised solutions (Aula et al. 2003) . Electrolux, Nokia and Whirlpool have started to show sensitivity to certain cultural specifics, demonstrating an understanding of the cultural diversity of their global users (Ono 2002) .
It is posited that localisation of products must be viewed as a counterbalancing force for the maintenance and durability of national cultures facing globalisation as well as its potential capacity for holding, preserving and presenting cultural values to the respective product users. This can be translated as an act of globalisation starting to soften its approach towards the standardisation of products and services.
African traditions in handicraft designs, whether in leather, cloth, wood, ivory, gold or other materials, can be expected to flourish only if they inform the design of industrial products made in Africa. Africa must control her industrial productivity, only then can one insist that industrial goods produced in Africa reflect African taste and style (Chinweizu 1975) . The primary objective is to develop an understanding of users' values and behaviours that can be translated into viable, visual design, information architecture and design ideas. "Technology is not a good traveller unless it is cultural calibrated" (Kaplan 2004: xiv) . This means products need to take into consideration the technological, anthropological, aesthetic and socio-cultural factors of their intended users. This might enable designers to design products that fit the cultural context of their users. The meanings that products come to have should be constructed in the process of a dialogue between culture, design and users. Moreover, this integration might enable designers to design products with relevant design features that give users narratives and benefits.
Most of the current research on the relationship between design and culture is European, American and Asian based and there is relatively little in-depth research on Africa let alone Botswana. Botswana should recognise the rapid international developments in science and technology that are re-shaping the societies of the world (A framework for a long term vision for Botswana 2016 Botswana 1996 . While much can be borrowed from other countries, Batswana (people of Botswana) will need to look within their own resources and culture to find the sources of innovation that will allow them to shape their own future. The country will need to harness all of its resources of social and cultural diversity to achieve this aim.
Research method
An experiment was conducted at the University of Botswana with twentythree fourth year undergraduate design students. This approach suits this research because Botswana's socio-cultural factors must be interpreted from the perspective of the participants being studied. This helps to probe beneath the surface appearance and provides detailed information about how socio-cultural factors can be transformed into product design features. The process enables one to assess how different elements of a social system (values, norms, beliefs, behaviour) interconnect in designing products.
However, participants were introduced to the concept of consciously integrating culture in designing products. Participants were presented with a sample list of socio-cultural factors (Table 1) extracted by using the qualitative method of content analysis from Botswana's ancient folktales and other contemporary sources such as the National Policy on Culture and national reports on Botswana's culture (Moalosi et al. 2005b ). This was done to identify and articulate traditional sociocultural factors from folktales and contemporary factors from current sources. Traditional factors assist designers to draw on a foundation for extending to new experiences, since the past informs the present and the future. Traditional and contemporary socio-cultural factors were then blended and divided into material, social practices, emotional and technology/design factors (Table 1) . Participants were presented with an open design brief which incorporated the factors in Table 1 and their challenge was to transform them into product design features that would reflect and acknowledge Botswana's culture. Nonetheless, participants were not only limited to use those socio-cultural factors provided by this method. They were meant for guidance and participants were free to draw on other socio-cultural factors in their design work. For example, some socio-cultural factors were drawn from the interviews and observations participants conducted. It is important to note that the socio-cultural factors in Table 1 Data was collected using multiple instruments, comprising verbal (retrospective interviews), textual (reports) and visual (sketchbooks, design models and photographs). Visual data was used to back-up textual data.
Data analysis
Designers concentrate on functional attributes at the expense of non- 
Culture-orientated design model
In order to consciously integrate culture at a conceptual design stage, a culture-orientated design model is proposed (Figure 1 ). The design model has been developed from analysing the methodology which was used by participants during the research and it was also heavily influenced by the art of story telling because it centres on the listener's needs and in this case the focus is on meeting users' needs. Extracting socio-cultural factors from the aforementioned sources will be incomplete without conducting a user research in their socio-cultural context. The user research assists in gathering and determining user requirements in terms of their cultural behaviour and attitudes. This process assists in creating products that have a deeper local user experience. "User research has to be conducted iteratively throughout the design cycle to ensure a design that is easy to use, culturalorientated and meets user requirements" (Chong 2004:301) . In this phase, participants used such data collection methods as interviews, focus groups, user observations and participatory design to gather information about users. Feedback from users was incorporated at each phase of the model and this helped to ensure that the concept maintains a focus on real users' needs throughout the design process.
However, Sametz and Mayhoney (2003) suggest that the involvement of users in the design process helps to capture their interest and needs at an early stage. This process builds trust between the designer and users.
Trust implies several qualities: reliance, confidence and integrity (Norman 2004) . It means users' can count on a trusted product to perform precisely according to expectation that is, performing reliably time after time.
Oral traditions (folktales) were categorised in terms of traditional socio-cultural factors while those from recent documents on culture were classified as contemporary (Figure 1 ). In analysing folktales Leedy and Ormrod (2001) underscore that traditional socio-cultural factors help
people to understand what was previously observed and this provides a foundation for extending to new experiences. Categorising socio-cultural factors into traditional and contemporary has proved to be problematic because the categories were too broad and lacked focus. Therefore, both categories were combined and broken down into material, emotional, social practices and technology/design factors (Table 1) . It emerged from the findings that traditional socio-cultural factors are important because some cultural practices which are valuable to the society are disappearing and they need to be revived and preserved. This model depicts the approach of bringing together traditional and contemporary areas of knowledge. The focus is on how the output can be practically linked and integrated successfully in a product design environment to stimulate creation of cultural-orientated novel concepts.
Integration phase
The identification and categorisation of socio-cultural factors facilitates the next phase of how the same can be integrated in product design. This is the designers' domain because they need to interact with users to draw from their experiences and feedback in order to transform socio-cultural factors into culturally accepted product features. It is through different modes of social interactions that users explore the properties of products and socio-cultural factors can be transformed into functional features, signify, generate knowledge, mediate, reflect gender roles, and aesthetics features (Figure 1) . A product will deliver more than one of the aforesaid properties at different levels to users.
For example, if the product's outcome is to promote relationship among users, then more emphasis has to be paid to mediation. This approach ensures that designers remain truly focussed on the users' expectations.
A focus on the sensations, feelings, aspiration and social relations that arise through users interactions with products inevitably strengthens the humanness in the design. The systematic integration of socio-cultural factors will not be complete without incorporating cognitive, physical and emotional human factors during this phase.
Cherisable culturally orientated products
The last phase consists of the output that is cherishability in culturally orientated products (product domain - Figure 1 ). 
Discussions
The main thrust of this study is an attempt at formulating a theoretical basis for the adoption of socio-cultural factors into the design process.
This has been achieved by first developing a theoretical framework of cultural analysis and identifying relevant socio-cultural factors that impact upon design ( There is little in-depth research conducted on this topic except a few related studies which acknowledge the importance of culture to product design (Manzini and Susani 1995; De Souza and Dejean 1999; Gaver 2001; Yang 2003 and Norman 2004) . The study has attempted to raise pertinent issues facing product design in Botswana and other developing countries.
Such issues to name but a few include lack of a concrete theoretical design and cultural framework for designers which has been taken for The critical challenge facing Botswana designers is not to be just aesthetic stylists or problem solvers but creators of cultural experiences that enrich the fundamental human experiences of being alive.
It is through a better understanding of user's sensorial perceptions and cultural values that designers will be able to move into a new design paradigm of quality where products have added value, meeting user's true needs and making their experience more meaningful (Marzano 2000) .
Conclusions
The implications of this study is that culture-driven research provides new knowledge, ways of thinking and dealing with design issues and thus laying the groundwork for creativity and erecting the structure for product innovation. It ensures that design solutions matches users' needs, abilities and desires. However, products succeed only when they resonate with users' values, attitudes and behaviours, even if they result in changes to the same values and behaviours. This consideration should occur at the very early stages of conceptual development when the concept is still relatively fluid. Moreover, users should be directly and actively involved throughout the design life cycle. The input from socio-cultural factors is not sufficient enough to generate culturally innovative and acceptable solutions but one needs to incorporate data from physical, cognitive and emotional human factors. The challenge for designers is to design products that users will actually want to keep, maintain and use for longer periods of time. Such products should be designed with empathy and created in an artful way engendering powerful emotional attachments, involving rich narratives and intense user experience. The model challenges the way products are designed for different cultures and supports the use of local content for design and development of new products.
